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(54) A system for recovering fuel vapours from a motor-vehicle tank, and a evaporator unit 
therefor 



(57) A system for recovering fuel vapours from the 
motor-vehicle tank comprises an evaporator unit (5) 



communicating with the inside of the tank (1) through 
service ducts (11a, 11b). The evaporator unit (5) is as- 
sociated to an upper wall (1a) of the tank (1). 
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Description 

[0001] The present invention relates to a system for 
recovering fuel vapours from a motor-vehicle tank, com- 
prising an evaporator unit communicating with the inside 
of the tank through service ducts. 
[0002] In known systems for recovering fuel vapours, 
an evaporator unit is not always provided. Its presence 
in fact can be avoided in the case in which an intake of 
an activated carbon trap (also called "carbon canister") 
for vapours coming from the tank, is arranged up 
enough with respect to the tank that any possibility that 
the liquid fuel can reach the activated carbon trap is pre- 
vented. Instead, when an evaporator unit is used, that 
is in the case of a system of the type defined above, it 
usually consists of a hollow body having the function of 
collector of vapours coming from different zones of the 
tank, and it is arranged at a position which is normally 
remote from the tank itself for example adjacent to the 
filler pipe for filling the tank, at any rate in a free space 
of a zone under the motor-vehicle body, which is above 
with respect to the tank. Since the evaporator unit body 
must be connected with the inside of the tank by means 
of service ducts, these ducts extend out of the tank. 
[0003] In such a way, the service ducts and the evap- 
orator unit constitute elements of the system for recov- 
ering fuel vapours, which are made independently from 
the tank and which have to be mounted separately from 
the tank with a resulting increase of the manufacturing 
costs of the motor-vehicle. 

[0004] Moreover, each of these elements, because of 
the unavoidable leaks due to permeability of the fabri- 
cation material, constitutes a source of loss of fuel va- 
pours in the atmosphere. 

[0005] In order to avoid these drawbacks, the subject 
of the invention is a system of the type defined above, 
characterized in that the evaporator unit is associated 
with an upper wall of the tank. 
[0006] By virtue of such solution, the system for re- 
covering vapours according to the invention, can be 
made in an extremely compact manner and therefore it 
can be associated directly to the tank before the assem- 
bly of the latter on the motor-vehicle body, so that the 
operations needed for its assembly on the motor-vehicie 
are reduced to the minimum. 

[0007] According to a preferred feature of the inven- 
tion, the evaporator unit body is rigidly connected to the 
upper wall of the tank. 

[0008] In this way, the evaporator unit forms a single 
body with the tank and, advantageously, a portion of it 
can be made integrally with the upper wall of the tank 
itself. 

[0009] According to a further preferred feature of the 
invention, the service ducts are associated to the face 
of the upper wall of the tank facing the inside of the tank 
itself. 

[0010] In such a way, any possibility that vapours 
coming out from the material constituting the service 



« ducts may be 1 discharged in the outside environment, 
owing to its permeability, can be totally eliminated since 
the vapours remain at any rate confined inside the tank. 
[0011] The invention relates furthermore to an evap- 

5 orator unit of a system for recovering fuel vapours from 
a motor-vehicle tank, characterized in that it is associ- 
ated to the upper wall of the tank. 
[0012] Further characteristics of the invention will be- 
come more evident from the detailed description which 

10 follows, given purely by way of example, reference be- 
ing made to the appended drawings, in which: 

Figure 1 is a schematic top elevational view of the 
upper wall of a motor-vehicle fuel tank provided with 
is a system according to the invention, 

Figure 2 is a sectional view taken along the line ll-ll 
of Figure 1, 

20 Figure 3 is a sectional view taken along the line Ill-Ill 
of Figure 1, 

Figure 4 is a sectional view taken along the line 
IV-IV of Figure 1 , 

25 

Figure 5 is an enlarged view of a detail indicated by 
the arrow V in Figure 3, 

Figure 6 is an enlarged top elevational view of a de- 
30 tail indicated by the arrow VI in Figure 3, 

Figure 7 is a view similar to that of Figure 1 , of a 
modification of the invention, 

35 Figure 8 is a sectional view taken along the line VI- 
ll-Vlllof Figure 7, 

Figure 9 is a sectional view taken along the line 

IX- IX of Figure 7, 

40 

Figure 1 0 is a sectional view taken along the line 

X- X of Figure 7, and 

Figure 11 is an enlarged view of a detail indicated 
45 by the arrow XI in Figure 8. 

[0013] Referring first to Figures 1 to 6, a motor-vehicle 
fuel tank is generally indicated by reference numeral 1 . 
The tank 1 is preferably constituted by a pair of plastic 
so material half-shells, typically obtained as a result of 
moulding or thermoforming operations known per se, 
which are joined to each other in the region of a pair of 
respective flanges and fixed in a manner known perse, 
for example by welding. 
55 [0014] The upper half-shell of the tank 1 , which is in- 
tended to be sealingly connected with a respective lower 
half -shell 2, has an upper wall 1 a to which an evaporator 
unit indicated 5a is associated. 
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[001 5] The evaporator unit 5 has a flat hollow body 7 
comprising a lower pan-shaped portion 7a and an upper 
portion or cover 7b. A decantation chamber 6 is defined 
between the portions 7a and 7b, which is divided for ex- 
ample into two auxiliary adjacent chambers 6a and 6b 
communicating with each other, fuel vapours coming 
from the inside of the tank 1 being admitted in the cham- 
ber 6. 

[001 6] The portion 7a of the body of the unit 5 is pref- 
erably formed integrally with the upper wall 1a of the 
tank 1 , in proximity of a central zone of such a wall. 
[001 7] Fuel vapours contained in the tank 1 can reach 
the chamber 6 through a pair of service ducts 1 1 a, 1 1 b 
each of which has one of its opposite ends fitted on a 
respective pipe fitting 9a, 9b, such pipe fittings being 
formed integrally with the lower portion 7a and being ar- 
ranged under the wall 1a, that is inside of the tank 1. 
The other end of the ducts 11a and 11b is preferably 
inserted on a respective pipe fitting 13a, 13b, each of 
which is conveniently associated to a respective on-off 
float valve 15a, 15b. 

[0018] The valves 15a and 15b, when they are pro- 
vided, are in particular arranged at opposite zones with 
respect to the unit 5 and spaced therefrom, for example 
aligned along an horizontal axis passing through the unit 
5 and inclined with respect to a general longitudinal axis 
of the body of the motor-vehicle on which the tank 1 will 
be mounted. In this way when the motor-vehicle slant, 
one of the two float valves can close while the other re- 
mains open. Of course, in the case in which the on-off 
float valves are more than two, for example three, the 
service ducts will be corresponding in number, as well 
as the pipes for fitting with the portion 7a, and the aux- 
iliary chambers of the body 7. 
[0019] Conveniently, the pipe fittings 13a, 13b are in- 
tegrally formed with the upper wall 1a as well as the tu- 
bular body 16a, 16b of each of the on-off valves, each 
of such bodies being intended to slidably support a re- 
spective float 17a, 17b adapted to undergo an axial 
movement along the axis of the respective body 1 6a, 
16b in consequence of the contact of the bottom of the 
float with the free surface of the fuel contained into the 
tank 1 . 

[0020] A plurality of transversal plates 20 extend in 
the chamber 6, in order to define a tortuous path for the 
fuel vapours between the openings of the pipe fittings 
9a, 9b. The provision of the plates 20 allows, on the one 
hand, to interpose obstacles along the way of the va- 
pours so as to facilitate fuel drops dispersed into the va- 
pours to drop towards the bottom of the chamber 6, and* 
on the other hand, to increase the internal exchange sur- 
face of the chamber 6 in order to promote the evapora- 
tion of the liquid fuel which is present in the chamber 6. 
[0021] A pipe 22 adapted to be connected with a de- 
livery duct 23 is then integrally formed on the cover 7b, 
to allow the delivery of vapours from the chamber 6 to- 
wards an activated carbon trap 42 that will be described 
in further detail in the following. 



[0022] A vent valve 25 known per se, for example of 
the type described in the European application EP-A- 
853 014 in the name of the same Applicant, is associ- 
ated to the cover 7b of the hollow body 7. To sumarize, 

5 the vent valve 25 comprises a movable cup-shaped 
valve member 27, provided with a calibrated hole in its 
bottom, which is urged by means of a coil spring 28 
against a circular valve member formed on the top of a 
conical body 30 which also has a hole in its bottom. 

10 [0023] A roll-over safety valve 31 is conveniently pro- 
vided below the vent valve 25, which is also of a type 
known perse and described for example in the aforesaid 
European application, which constitutes a so-called 
"multifunctional" valve together with the vent valve 25. 

15 in short, the roll-over safety valve 31 comprises a coni- 
cal pin valve member 32 arranged like a hat on a mov- 
able metallic ball 33 and intended to cooperate with a 
respective valve seat defined by the hole formed at the 
bottom of the conical body 30. The ball 33 rests on a 

20 support body 33a in the region of an almost hemispher- 
ical or conical seat of it, in such a way that, as a result 
of an inclination of the tank 1 , the ball 33 tends to move 
with respect to its rest position on the seat of the body 
33a, bringing the valve member 32 into engagement 

25 with the valve seat of the bottom of the conical body 30, 
and closing therefore the passage towards the pipe 22 
and the delivery duct 23. 

[0024] A hollow collection seat 35 is formed below the 
"multifunctional" valve constituted by the vent valve 25 

30 and the safety valve 31 , for collecting the liquid fuel dis- 
persed in the vapour admitted into the chamber 6. In the 
region of the bottom of the seat 35, there is arranged a 
"goose-beak" relief valve 37 of a type known per se and 
provided with a pair of flexible lips usually being in amat- 

35 ing configuration in which the valve 37 is closed. When 
over-pressure conditions occur upstream the valve 37, 
owing to the thrust exerted by a determined amount of 
liquid fuel, the lips of the valve 37 open in order to allow 
the fuel to drop towards the inside of the tank 1 . 

40 [0025] Advantageously, the "goose-beak" relief valve 
37 extends Inside a tubular duct 39 integrally formed 
with the portion 7a, whose axial extension is greater 
than that of the valve 37, in such a way to prevent the 
fuel contained in the tank 1 from coming directly into 

45 contact with the valve 37, in order to prevent the fuel 
from flowing back accidentally to the inside of the body 
7 through the valve 37. 

[0026] A hollow bell-shaped seat 40 is formed in the 
upper wall 1 a of the tank 1 beside the evaporator unit 7, 

50 whose concavity faces the outside of the tank 1 . The 
hollow seat 40 is intended to sealingly receive an acti- 
vated carbon trap 42, or "carbon canister", whose hous- 
ing is fixed to the wall 1a by connection means known 
per se, for example by a plurality of screws 41 . The 

55 housing of the trap 42 has at its top, in a manner known 
per se, a tubular pipe fitting 44 intended to be engaged 
by an end of the delivery duct 23, a washing air intake 
43 and a delivery pipe fitting 46 for connection with a 



pipe 48 for feeding fuel vapours to the motor-vehicle en- 
gine, typically to the induction manifold of the engine. 
[0027] By virtue of the above described structure of 
the system for recovering fuel vapours, the elements 
thereof are made integrally with an upper wall of the tank 
1 or directly associated thereto, whereby the tank 1 can 
be mounted on the motor-vehicle when it is already com- 
plete with its system for recovering vapours, thus avoid- 
ing the need to provide any zone of the motor-vehicle 
body which is adapted for supporting the various ele- 
ments of the system, as well as to carry out the associ- 
ated assembly operations. Moreover, thanks to the fact 
that the service ducts 1 1 a and 11 b extend inside the tank 
1 , the possibility that vapours coming out from these 
ducts and from respective pipe fittings be discharged in 
the outside environment, is eliminated. 
[0028] A modification of the invention is illustrated in 
Figures 7 to 11. in which elements equal or similar to 
those of the previously described embodiment have 
been indicated wth the same reference numerals. Ac- 
cording to this modification in which the parts that are 
not explicitly described substantially coincide with those 
of the previous embodiment the system for recovering 
fuel vapours f'om the tank n practically all contained 
within the tank rtsetf 

[0029] In pale jU- the body 7 of the evaporator unit 
5 is suspended from the upper wall 1a of the tank 1 on 
the side of its face lacing the mside of the tank, and it is 
fixed by screws 41 or omcr fixing means, known perse, 
to a support structure 8 associated to the upper wall 1a 
and preferably formed in one piece with It. 
[0030] As in the previously described embodiment, 
the hollow body 7 comprises a lower portion 7a and an 
upper portion or cover 7b which are made separately in 
order to allow the assembly of the inner elements of the 
body 7, and are coupled to each other, preferably in a 
sealed manner. Conveniently, the housing which re- 
ceives the activated carbon trap 42, is in this case made 
integrally with the lower portion 7a of the hollow body 7, 
the unit formed by the portion 7a and by the housing of 
the trap 42 being fixed by screws 41 to the support struc- 
ture 8. 

[0031] In this case : an opening 43a is formed in the 
upper wall 1 a of the tank 1 , for allowing the passage of 
the washing air intake 43 of the activated carbon trap 
42 which needs an outlet towards the outside of the tank, 
while all the other parts of the system for recovering va- 
pours remain confined within the tank 1 . 
[0032] By virtue of the structure of the system for re- 
covering vapours according to this modification of the 
invention, the system is able to eliminate in an almost 
total way any possibility that fuel vapours may leak out- 
side of the tank 1 , since all the elements of the system, 
including the service ducts 11a, 11b, the delivery duct 
23 and the pipe 48 forfeeding fuel vapours to the engine, 
are arranged within the tank. 



> Claims 

1 . A system for recovering fuel vapours from a motor- 
vehicle tank, comprising an evaporator unit (5) com- 
5 municating with the inside of the tank (1) through 
service ducts (1 1 a, 1 1 b), 

characterized in that the evaporator unit (5) 
is associated to an upper wall (1 a) of the tank (1 ). 

io 2. A system according to claim 1 , characterized in 
that an on-off float valve (15a, 15b) is associated 
to said service ducts (11a, 11b). 

3. A system according to claim 1 or 2, characterized 
is in that the evaporator unit (5) has a generally fiat 

hollow body (7) defining a decantation chamber (6) 
in which at least a service duct (11a, 11b) commu- 
nicating with the inside of the tank ( 1 ) opens, where- 
in the hollow body (7) comprises a vent valve (25) 
20 interposed between the decantation chamber (6) 
and a delivery duct (23) communicating with an ac- 
tivated carbon trap (42). 

4. A system according to claim 3, characterized in 
25 that a roll-over safety valve (31 ) is associated to the 

vent valve (25). 

5. A system according to claim 3 or 4, characterized 
in that the evaporator unit (5) in the lower part (7a) 

30 of the hollow body (7) comprises a seat (35) for col- 
lecting fuel in the liquid state, said seat (35) being 
arranged above a valve device (37) for feeding back 
the liquid fuel towards the inside of the tank (1). 

35 6. A system according to claim 5, characterized in 
that said valve device comprises a goose-beak re- 
lief valve (37) including a pair of normally closed 
flexible lips, adapted to open in order to let the fuel 
which is present in said collection seat (35) drop in- 
40 side the tank (1) when conditions of over-pressure 
occur upstream the goose-beak relief valve (37). 

7. A system according to claim 6, characterized in 
that the goose-beak relief valve (37) extends to- 

45 wards the inside of the tank ( 1 ) with in a tubular body 
(39) having an axial extension greater than that of 
the goose-beak relief valve (37), in order to prevent 
the fuel from flowing back from the tank (1) to the 
hollow body (7) of the evaporator unit (5). 

50 

8. A system according to any of claims 3 to 7, char- 
acterized in that the body (7) of the evaporator unit 
(5) is associated to the upper wall (1 a) of the tank 
(1) in a substantially central position thereof. 

55 

9. A system according to claim 8, characterized in 
that the body (7) of the evaporator unit (5) is rigidly 
connected to the upper wall (1 a) of the tank (1). 
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10. A system according to claim 9, characterized in 
that said service ducts (11a, 11b) are associated to 
the face of the upper wall (1 a) of the tank (1 ) facing 
the inside of the tank. 

5 

1 1 . A system according to claim 9 or 1 0, characterized 
in that a portion of the body (7) of the evaporator 
unit (5) is formed in one piece with the upper wall 
(1a) of the tank (1). 

10 

12. A system according to claim 11 , characterized in 
that the lower part (7a) of the body (7) of the evap- 
orator unit (5) is formed integrally with the upper wall 
(1a) of the tank (1), on its face facing the outside of 

the tank (1). 15 

13. A system according to claim 10, characterized in 
that the evaporator unit (5) is suspended from a 
support structure (8) formed integrally with the up- 
per wall (1a) of the tank (1), on the side of its face 20 
facing the inside of the tank (1). 

14. A system according to any of claims 1 to 13, char- 
acterized in that it comprises at least a pair of on- 

off float valves (15a, 15b) which are spaced from 2s 
tnc evaporator unit (5), each of such valves (15a, 
15b) having a body (16a, 16b) which slidably sup- 
ports the respective float (17a, 17b), wherein at 
least the body (1 6a, 1 6b) of one of the float valves 
(15a. 15b) is formed integrally with the upper wall 30 
(la)of the tank(1). 

15. A system according to claim 14, characterized in 
that each on-off float valve (15a, 15b) comprises 
pipe fitting means (13a, 1 3b) of an associated serv- 35 
ice duct (11a, 11b) interposed between the same 
valve and the evaporator unit (5), wherein such pipe 
fitting means (13a, 13b) are formed integrally with 

tnc upper wall (1 a) of the tank (1 ). 

40 

16. A system according to any of claims 3 to 15, char- 
acterized in that the activated carbon trap (42) is 
connected to the upper wall (1a) of the tank (1) by 
connection means (40; 8) integral with such upper 
wall (1a). 45 

17. A system according to claim 16, characterized in 
that the activated carbon trap (42) is received in a 
hollow seat (40) formed in the upper wall (1 a) of the 
tank (1) and having its cavity facing the outside of so 
the tank (1). 

18. A system according to claim 16, characterized in 
that the activated carbon trap (42) is contained in a 
sealed body fixed to the upper wall (1 a) of the tank 55 
(1) on its face facing the inside of the tank (1). 

19. A system according to claim 18, characterized in 
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that the activated carbon trap (42) is suspended 
from the support structure (8) to which the body (7) 
of the evaporator unit (5) is connected! 

20. A system according to any of claims 1 to 19, char- 
acterized in that the upper wall (1 a) of the tank (1 ) 
is made of moulded plastic material. 

21. A system according to claim 20, characterized in 
that the upper wall (1a) of the tank (1) is part of an 
upper half-shell of thetank (1 ), such upper half-shell 
being sealingly connected with a lower half-shell (2) 
of the tank, which is also made of moulded plastic 
material. 

22. An evaporator unit of a system for recovering fuel 
vapours from a motor-vehicle tank, characterized 
in that it is associated to the upper wall (1 a) of the 
tank(1). 

23. A unit according to claim 22, characterized in that 
it comprises a generally flat hollow body (7) which 
defines a decantation chamber (6) in which at least 
a service duct (11a, 11b) communicating with the 
inside of the tank (1) opens, a vent valve (25), in- 
terposed between the decantation chamber (6) and 
a delivery duct (23) communicating with an activat- 
ed carbon trap (42), being provided in the hollow 
body (7). 

24. A unit according to claim 23, characterized in that 
a roll-over safety valve (31 ) is associated to the vent 
valve (25). 

25. A unit according to claim 23 or 24, characterized 
in that a seat (35) is defined in the lower part (7a) 
of the hollow body (7), for collecting fuel in the liquid 
state from said decantation chamber (6), and in 
that under said seat (35) a device (37) is arranged 
for feeding back the fuel present in said collecting 
seat (35) towards the inside of the tank (1). 

26. A unit according to claim 25, characterized in that 
the feeding back device comprises a goose-beak 
relief valve (37) including a pair of normally closed 
flexible lips which are adapted to open in order to 
allow the fuel present in said collection seat (35) to 
drop inside the tank (1) when conditions of over- 
pressure occur upstream the goose-beak relief 
valve (37). 

27. A unit according to claim 26, characterized in that 
the goose-beak relief valve (37) extends towards 
the tank (1 ) within a tubular body (39) having an ax- 
ial extension greater than that of the goose-beak re- 
lief valve (37), in order to prevent the fuel from flow- 
ing back from the tank (1) towards the inside of the 
hollow body (7). 



28. A unit according to any of claims 23 to 27, charac- 
terized in that the decantation chamber (6) com- 
prises at least two auxiliary chambers in each of 
which at least a respective service duct (11a, 11b) 
communicating with the inside of the tank (1 ) opens. 5 

29. A unit according to claim 28, characterized in that 
each auxiliary chamber (6a, 6b) has a plurality of 
transversal plates (20) adapted to define a tortuous 
path for the vapours between an associated service 10 
duct (1 1 a, 1 1 b) and said vent valve (25), and in order 

to promote the evaporation of liquids which are 
present in the decantation chamber (6). 

30. A unit according to any of claims 23 to 29, charac- 15 
terized In that the hollow body (7) comprises a low- 
er portion (7a) and an upper portion (7b) coupled 
between each other, the lower portion (7a) being 
formed in one piece with the upper wall (1a) of the 
tank (1 ) on its face facing the outside of the tank (1 ). 20 

31. A unit according to any of claims 23 to 29, charac- 
terized in that the hollow body (7) is fixed to a sup- 
port structure (8) formed in one piece with the upper 
wall (1a) of the tank (1), on its face facing towards 25 
the inside of the tank (1 ). 

32. A unit according to any of claims 23 to 31 , charac- 
terized in that the hollow body (7) is made of 
moulded plastic material. 30 



35 



40 



45 



so 



55 



BNSDCCID: <EP 1213173A2_1_> 



6 




BNSDOCID: <EP 



1213173A2J_> 



EP1 213173 A2 



^ Fig. 3 





Fig. 5 




10 



1213173A2_I_> 




12 



BNSDOCID: <EP 1213173A2J_> 



EP 1 213 173 A2 



Fig. 9 





14 



BNSDOCID: <EP 1213173A2_I_> 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 






EP1 213173 A3 



(12) 



EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 


(51) intci 7; B60K 15/035 


16.06.2004 Bulletin 2004/25 


(43) Date of publication A2: 


• 


12.06.2002 Bulletin 2002/24 




(21) Application number: 01204702.3 




(22) Date of filing: 06.12.2001 




(84) Designated Contracting States: 


• Castagneri, Giulio 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


10076 Nole (Torino) (IT) 


MC NL PT SE TR 


• Lobascio, Osvaldo 


Designated Extension States: 


10078 Venaria Reale (Torino) (IT) 


ALLTLVMKRO SI 


• Bussi, Giuseppe 




10049 Torino (IT) 


(30) Priority 11.12.2000 IT TO001147 






(74) Representative: Clan, Paolo et al 


(71) Applicant ERGOM MATERIE PLASTICHE S.p.A 


Saconney & Cian S.r.l 


1-10071 Borgaro Torinese (Torino) (IT) 


Corso Vittorio Emanuele II, 14 




10123 Torino (fT) 


(72) Inventors 




• Cimminelli. Francesco 




10143 Torino (IT) 





(54) A system for recovering fuel vapours from a motor-vehicle tank, and a evaporator unit 
therefor 



(57) A system for recovering fuel vapours from the 
motor-vehicle tank comprises an evaporator unit (5) 



communicating with the inside of the tank (1) through 
service ducts (11a, 11b). The evaporator unit (5) is as- 
sociated to an upper wall (1 a) of the tank (1 ). 





European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 20 4702 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (tatClT) 



X 
A 
X 
A 

X 



WO 00/73644 A (GERARD YANNICK ;0P DE 8EEK 
JOEL (BE); PEREZ RUFIN0 (BE); SOLVAY (B) 
7 December 2000 (2000-12-07) 

* the whole document * 

EP 1 020 670 A (SOLVAY) 
19 July 2000 (2000-07-19) 

* the whole document * 

DE 20 19 736 A (GEN MOTORS CORP) 
7 January 1971 (1971-01-07) 

* the whole document * 

US 5 782 258 A (RAMIOULLE FREDERIC ET AL) 

21 July 1998 (1998-07-21) 

* column 6, paragraph 2; figures 1,2 * 

GB 2 238 041 A (FORD MOTOR CO) 

22 May 1991 (1991-05-22) 

* the whole document * 



The present search report has been drawn up tor all claims 



1-6, 
22-26 



B60K15/035 



1-6,22, 
25,26 



1,3,22 
23 

1,2,22 

4,24,25 

1,22 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



B60K 



Place of search 

THE HAGUE 



Dale ol completion el the search 

28 April 2004 



Exaroner 

Clasen, M 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O: non-wntlen disclosure 
P : inlermediale documenl 



T : theory or principle underlying the invention 
E : earlier patent documenl, but published on, or 

after the filing dale 
D : documenl cited in the application 
L : document cited for other reasons 

& : member of the same paten I family, corresponding 
documenl 



1213173A3J_> 



EP1 213173 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 20 4702 



This annex lists the patent tamily members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

28-04-2004 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member(s) 


date 



WO 0073644 


A 


07- 


-12- 


-2000 


BE 


1012697 


A3 


06-02-2001 












AU 


5676800 


A 


18-12-2000 












BR 


0011110 


A 


10-02-2004 












WO 


0073644 


Al 


07-12-2000 












tr 




A 1 


i/i f\A *>r\r\o 
XU-U4— ojyjc 












JP 


2003500606 


T 


07-01-2003 


EP 1020670 


A 


19- 


-07- 


-2000 


BE 


1012390 


A3 


03-10-2000 












BR 


0000084 


A 


17-10-2000 












EP 


1020670 


Al 


19-07-2000 












OP 


2000291501 


A 


17-10-2000 












US 


6336466 


Bl 


08-01-2002 


DE 2019736 


A 


07- 


-01- 


-1971 


DE 


2019736 


Al 


07-01-1971 












FR 


2040292 


A5 


22-01-1971 












GB 


1236188 


A 


23-06-1971 












SE 


370047 


B 


30-09-1974 












US 


3614960 


A 


26-10-1971 


US 5782258 


A 


21- 


-07- 


-1998 


AU 


1148297 


A 


03-07-1997 












BR 


9607732 


A 


15-12-1998 












CA 


2212619 


Al 


19-06-1997 












EP 


0808252 


Al 


26-11-1997 












KR 


243522 


Bl 


02-03-2000 












WO 


9721561 


Al 


19-06-1997 


GB 2238041 


A 


22- 


-05- 


•1991 


NONE 










Si For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



* 




